Background: Thermal fat reduction technologies are leading the market for nonsur-
| INTRODUCTION
The media-driven images of thin and muscular bodies lead to a high dissatisfaction rate of nonideal body type patients which may result in chronic depression. 1 Currently, up to 60.7% of men and 71.6% of women in US population are dissatisfied with their body size. 2 The desire for an easy solution to reduce fat and to improve the appearance of the abdomen is driving the market for body shaping procedures.
In 2017, liposuction was the most common surgical cosmetic procedure, after breast augmentation, with over 300 000 conducted procedures that year. 3 Due to the risk of complications (eg, infection, scarring or hematoma 4 ), related downtime and substantial financial
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cost associated with surgical procedures, there has been a rapid increase in the demand for noninvasive solutions. Since 2012, noninvasive procedures have grown by 217.3%. 3 The leading technologies in the noninvasive body shaping are low-level laser therapy (LLLT), cryolipolysis, radio frequency (RF), and high-intensity focused ultrasound (HIFU). Recently, there has been an introduction of a novel device (EMS-CULPT, BTL Industries, Boston, MA) utilizing a high-intensity focused electromagnetic (HIFEM) field with frequencies inducing tonic muscle contractions. The study aims to examine the effect of the HIFEM technology on patients' waist circumference, the effect on abdominal appearance, the treatment satisfaction, and the safety of the procedure and to investigate the suitability of the treatment for lower BMI patients.
| MATERIALS AND METHODS
A total of 22 patients (avg. BMI 23.8 ± 3.3 kg m The treatment was applied in a supine position with the device applicator positioned over the umbilicus. The targeted muscles were the rectus abdominis, external and internal obliques. The applicator position was being adjusted at the beginning of the treatment to ensure homogenously distributed contractions. The applicator was secured by a fixation belt to avoid any movement of the applicator during the treatment. The initial stimulation intensity was set according to patients' tolerance threshold and was further increased during the treatment once the patients got used to the muscle contractions.
Over the course of a single session, most patients were able to reach an intensity of 90%-100%. No anesthesia was required.
To evaluate the treatment, weight, and waist circumference measurements, as well as frontal and lateral digital photographs, were taken before treatment, after the last treatment, and during a 3-month follow-up. Randomized digital photographs taken at baseline and during 3-month follow-up were given to three blinded evaluators for recognition. Furthermore, patient satisfaction with the treatment results was assessed using a 5-Likert scale questionnaire after the last treatment and during a 3-month follow-up. All data were tested by t test.
| RESULTS
The full study protocol was completed by 19 subjects (3 men, 16 women); 3 subjects opted out for reasons unrelated to the study.
The results presented herein therefore comprise data from 19 patients.
Immediately after the last treatment, the waist circumference was significantly (P < 0.01) reduced on average by 3.29 ± 1.9 cm.
This further improved three months after the last treatment, with the average reduction reaching 4.37 ± 2.63 cm compared to baseline. The total average circumference can be seen in Figure 1 . The visual aesthetic improvement was confirmed by a high rate of successful photograph recognition done by blinded independent evaluators. The rate of successful recognition was correlated with the amount of waist size reduction, indicating that the higher the waist size reduction, the more the aesthetic improvement of the subject.
| DISCUSSION
The study found that a significant weight loss did not accompany the waist size reduction. The device delivers pulses in a frequency that produces supramaximal contractions not achievable voluntarily. The muscle does not have time to relax between the 2 consecutive stimuli and is exposed to the extreme condition, which triggers a stress response in the tissue. Energy for supplying the contractions is taken from the fat cells presumably through lipolysis. The same effect, when muscles begin to use lipolysis as an energy supply, has already been seen during intense acute resistance exercise. 15, 16 Further, when regularly exposed to these conditions, the muscle needs to adapt to them, which leads to a volumetric growth of muscle (hypertrophy) 17, 18 and possibly hyperplasia. 19 The waist circumference reduction can therefore result from both fat reduction and strengthening and tightening of the abdominal wall. The lack of weight loss after the treatment thus appears to be logical effect since the weight of lost fat tissue is compensated by the weight of gained muscle volume. showed a reduction of 4.1-4.7 cm. Looking at these results, the average waist reduction of 4.37 cm observed in the present study is highly competitive. However, the reduction presented in the mentioned studies is attributed to the fat loss, while the reduction in the present study appears to be a combined effect of a fat loss and strengthening of the abdominal wall muscles.
F I G U R E 3 Digital images before (A) and 3 months after last procedure (B). Subject 13, age 30, BMI 18.9, waist circumference −3 cm (−4.0%), weight unchanged F I G U R E 4 Digital images before (A) and 3 months after last procedure (B). Subject 11, age 33, BMI 25.2, waist circumference −7 cm (−7.7%), weight change −1.8 kg (−2.2%)
| CONCLUSION
The overall results are competitive in the noninvasive field of abdominal aesthetic improvement. The waist size reduction and improvement seen in photographs were driven by a combination of reduced fat and strengthened abdominal muscles. HIFEM treatments are effective for body shaping in both lower and medium BMI patients due to its effect on 2 tissues, showing high levels of patient satisfaction coupled with visible aesthetic improvement. We conclude the technology is ideal for treating patients who might not be candidates for other exiting technologies or whose problem is driven by a combination of fat deposits and underlying muscle laxity.
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